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ABSTRACT 3 Formulae are deduced for the surface resistance 1n enonsigera- 
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where QO ig the high-frequency addition to the uverage tempera- 
ture T or the sample, C - the specific heat ot the metal, 
the heat ourrent, xX. aye the resistance tensor, Qik ~ the therms i 
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TITLE: On the Phenomenological Theory of the Kinetic Processes 
in Ferromagnetic Dielectrics (K fenomenologicheskoy teorii 
kineticheskikh protsessov V ferromagnitnykh dielektrikakh) 

II. The Interaction of Spin Waves With Phonons 
(II. Vaaimodeystviye spinovykh voln 6 fononami) 


PERIODICAL: Zhurnal eksperimental' noy itzoreticheskoy fiziki, 1959, 
Vol 36, Nr 1, pp 224-232 (USSR) 


ABSTRACT: The spin waves have to be deserdped py the vector of the 
density of the wee moment of ak (¥, +) by the deformation 
tensor U,) = (1/2 (du, /dx, + du, /dx,) where vw =u (r, t 
denotes the vector 03 displacement. In this case, the interactin 


Hamiltonian will be tie sum of all components in the expansion 
of the energy of the ferromagnetic with respect to the powers 


of M,, OM,/Ox,, and Wyy! Vixin i 


Ms oul, 
; . j—— — u_ av. The first of these terms corresponds 
iklmrs aX, Ox, rs 
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On the Phenomenological Theory of the Kinetic S01 /5- 56-1 - 50/62 
Processes in Ferromagnetic Dielectrics. II. Tne Interaction 
of Spin Waves With Phonons 


is written down a8 Hs nteraction = H ggnetostriction “exchange, 


barat Hs nteraction 2 

H exchange ites 

- In the second part of the paper the production and the 
absorption of phonons by spin waves are calculated. The authors 
also investigate the energy transfer from spin waves to phonons. 
The spin waves and the phonons are described by equilibrium 
distribution functions of the Bose (Boze) type for different 
temperatures. The coefficient of heat transfer for the 
activation process of the emission and absorption of phonons 
decreases exponentially with temperature. The thizd part of 
the present paper deals with the annihilation of @ spin waves 
with production of a phonon and with the decay of 2a phonon 
into 2 spin waves. These processes are due to the 
magnetostriction part of the Hamiltonian. Practically at any 
temperature above LM; production and absorption of phonons 
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TITLE: Nonresonance Absorption of the Energy of a Variable Magnetic 


Fieldly eFerromagnetic Dielectrics 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 37, Nx 3 (9) pp 823-832 (USSR) 


ABSTRACT: A ferromagnetic substance may absorb the energy of a variable 
; magnetic field in various ways! either the magnetic field ( the 


amplitude of which is to be small, H'~ en ivt) is polarized 
perpendicular to the equilibrium magnetic moment, in which case 
the magnetic field turns the moment without changing its yalue, 
or the field is polarized in the direction of the moment, in 
which case a superposed magnetization occurs, i.e, the absolute 
value of the magnetic moment is varied. In both cases dissipa- 
tive processes are caused, which are interrelated with the inter- 
action of spin waves, both among themselves, and also with 
phonons (it is assumed that the dielectric substance is 
magnetized up to saturation). In the present payer the athors 
confine their attention to those in which the variable magnetic 
Gara 1/4 fiela (frequency w ) is polarized in the direction of the 
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Magnetic Fieldtye Ferromagnetic Dielectrics 


equilibrium moment. Calculation of absorption is then reduced 
to calculation of the imaginary part of longitudinal magnetic 
susceptibility pu = By + Lpsiie The complex character of the 


relaxation processes in ferromagnetic dielectrics leads to a 
complex frequency dependence mii(w). The authors proceed from the 
simple model, in which the ferrodielectric body is considered to 
have a magnetic moment, the vibrations of which propagate in 
form of spin waves. This is justified at sufficiently low 
temperatures, when the vibrations of one of the magnetic 
sublattices are not excited by the others. The theory of spin 
waves may be applied to reai bodies, e.g. to ferrites the 
semiconductor properties of which at low temperatures are 
insignificant (the number of free electrons with decreasing 
temperature tends exponentially towards zero). The first part 

of this paper deals with the low frequency range, i.e. & is much 
smaller than the reciprocal spin-spin relaxation time 

Tag? WT gg K'° The following is obtained for the imaginary part 


of the longitudinal nagnetic susceptibility after all frequency~ 
Card 2/4 and temperature ranges have been dealt with in detail: 
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Magnetic Fieldty a Ferromagnetic Dielectrics ' 
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Here T,~ pit (8 js)", T,, denotes the spin-lattice 


relaxation time. The second part deals with high frequencies 
(w D tft gg) the Hemiltonian of the interaction between field 


and spin being set up according to Kaganov (Ref 2): 
i: p-[Han@) A(z) av. If w tends towards w, then magnetic ; 


susceptibility tends towards unity, and its imaginary part 
Card 3/4 towards zero. For the frequency dependence of pm at very high 
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: tos ate a 2 (2x, ) 
frequencies it holds thas ~A’ % cc aan) ie Zhe) 375 
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(o> > A T, Hoe): Thus, a” decreases inversely 


proport aig with eal? and is independent of temperature. 
The authors thenk V. G. Ear'’yakhtar for valuable discussions. 
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Chentsov, RB. 


fhe Pifth all-Cnion Conference on the Physice of Loe 
Peuperatures (S-ye Yaesoyusnoye sowbchaniye po fisike niskikh 
texperatur) 


Vapekni fiaicheskikh neuk, 1 Yol T43- 
(easx) + 1959, Vol 67, Nr 4, pp 743-750 


fhie Conference took place from October 27 to November 1 at 
Yehisi; it @ organises by the Utdelenitye fiziko-natesasin~ 
eheakikth nauk Akadenii nauk SSSE (Department of Physico- 
mathexatical Sciences of the Acedeny of Solenc USSR). 

the Akademiye nauk Crusinskoy SSR (Acadeay of Sciences, 
Grusinekaya SSR), and the Thilioskiy gosudarstvennyy uai- 
wersitet im. Stalinn (Tbilisi State University tment Stalin). 
Me Conference was attended by about JOO apecialiets fron 
Peiliat, Moscow, Khar'kov, Xiyer, Leningrad, Sverdlovek. and 
ether cities as well by a nusber of young Chinese ecientistes 
at fre & working in the USSR. about 50 lecturee were deliver- 
eof which were divided according to research fields. 


7 TIT. _Calvanosacne sic anv. . 
10 lectures). I. M. Zifshits and T. dD. Peschonskiy (Keret, 
sute, Khar'kov Tniversity 


har'kov Physico-technical Inatt 

shoved that the nost important gart in connection with the 
guivanoneg™ tic properties of cetais is played by the econcrote 
fore of the Persi surfaze of conductivity electrons. 7. Tee 
(rrp) apcke adsut experisents he carried cut 
together © Yu. P. Caydukov. “te investigated & warsation 
of the resistance in the transversal aagnatic field at helium 
teoperatures of Au, Cu, Pb, Ta, Ga, M1 aad (togetner with 

€, I. Kostina) of $2. Ye. 5S. Zorovik and Y. G. Volots:eya 
(KAPITI) inveotigated tho Galvancnacnetic propertiog at sow 
teaperatures of chroniun and zirconiun and found thet the 
resistence of chroziua grows with field etrength eithout at- 
teaing a saturation value L. 3. Kan and 3. CG. tasarer (mmrzr) 
investigated the resistence Bininus in gold oe tesyera- 
tares an} found that 4f the sazple te heated, the sisicus 
Qivappeara. Yu. P. Caytukov (FP) said in this connection 

An the course of the discussion that the sinisua effect doer 
not occur in gold in the care of very pure sacplos; the dis~ 
appearance of the ainisuc is explained by the plastic 4eZorsa- 
tion of the senple et heliun teaperature M, Ya, Ardell’ 
(XnPTI) gave a report of his work in conaection with the 
quantum .heory of the high-frequency resistance of cetal in 
a constant sagnetic field at low Yenporatures. Ke oF 
end_v. x. Saasardh (THFTI) apoke about a theoreticel inveo~ 
tigetion o ‘Influence exercised by therzcelectris force 
upon the skin effect in various conductors. 3: ¥e and 
3. 3. Aleksandrov (knPtr) spoke about seasurenents of the 
Glectric reaistance of thin wires mada fron -highly-pore 

tin, indiw and cadmiun, and cosputed the free length of 
peth at 4.2°K in these sotale us anounting to 1/3 to 2/3 ==. 
‘+ _Ba_Brandt (mcu) and 8, %. Yerkin and TI. Y, Daitrenko 
KRPTI) investigated the Influence esercised sy tue hydro- 
etatic pressure (of 1000 strozpherea absolute pressure) upon 
he Behavior of setals st low Aexzeraturea and invest ated . 
the quantua oecillatigns of tne magnetic eusceptibillty of 
Bienuth at 1.6 - 4.2K. 0. Yo. 7il'dersan and A. %. Kos 
vich (KAPTI) gave a theoretical explanation of the fact the 
already relatively seall defarsstions exercise considerable 
d4nfleence apon cecillation effects in netals. IY. Magnetics. 
As_ S$. Borovik-Romancy (IPP) delivered a report on investiga 
@ions he carried out of the antsotrosy of the veak ferro~ 
pagnetion in amonocrystal sosplea of the antiferronagnetic 

mnCO, (the effect of anisotrory a predicted by the therno- 
dynedical theory developed dy Deyaloshinakiy). In the course 

of the discuseion 2. d. Alixhanoy (1?P) spoke about seutrono— 
graphical investigations he carzied cut of the argnetic 
atructure of nCO, and FeCO, at low tenreratures. P. le 

Eapiter stressed “the inporfanse pf the mathod daeed wpon 
Payalovhinekiy‘s theory. & . Yeoyres (YNIIFTRID. ehowe 
lecture was read by A. 5, Boroyik-BRosanov, reported or ceeaure~ 
ments carried out by Bin (in zie IPP) of the sagueti= aniso- 
tropy of the antiferronagnetic cus0,- end CaS0,-nonoerys tale 


Ye. A. Turov (IPM AN SSSE, Sverdlovsk) spoke about his theore- 
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TITLE: Theory of Relaxation processes in Antiferromagnetics ) 
PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.10, No.5, 
pp 2797-798 
TEXT: The method put yezer (Ref.1) and 
Kaganov and Tsukernik late the mean 
probabilities of process tion between 


spin waves in ferromagnetics. 
temperature region 


M 1/2 
tae)" G0, 


c 


c 


in which the energy of the spin wave is given by the well-known 
expression 


= @, (ak, ) 
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Theory of Relaxation Processes in Antiferromegnetics 


The notation is defined in the previous paper by the present 
authors (Ref.3)- The processes considered are: (a) combination 
of two spin waves in’:o one, and (b) collision of two spin waves. 
The probability of ccher processes, for example combination of 
three spin waves into one, have zero probability since energy and 
momentum conservation laws cannot be satisfied at the same time. 

It is found that the mean probabilities for the above two processes 
are respectively given by 


(3) 


Oc 
h (8 


c 


(4) 


Ww, 


Comparison of these two probabilities shows that in the above 
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temperature region the non-homogeneous exchange interaction is 
responsible for setting up the thermodynamic equilibrium in a spin 
wave system, Acknowledgments are expressed to_V.G.Bar'yakhtara 
for valuable discussions, There are 3 Soviet references, 
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TITLE: Nonresonance Absorption of the mnergy of an Alternating 
Magnetic Field by a Ferromagnetic Dielectric.,{!I 
PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, 1960, 

Vol. 38, No. 4, pp. 1320 aa! 1325 


PEXT: In part I of the present papers the nonresonance absorption of 
the energy of an alternating magnetic field by 4 ferromagnetic dielec- 
tric has already been investigated on the assumption that this field is 
polarized in the direction of the axis of easiest magnetization. The 
case is now dealt with, i i endicular 
to this axis. These two cases & 

verse fields. Contrary to what is the case ina 

energy absorption may occur in a transverse fiel 

processes occur, but when the field frequency agrees with the ferromag- 
netic resonance frequencys Neither resonance nor the effects connected 
with it are considered. The results obtained here relate to frequencies 
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Nonresonance Absorption of the Energy of an 3/056 60/038/004/036/048 
Alternating Magnetic Field by a Ferro- B006 /B056 
magnetic Dielectric. Il 


that are distant from resonances {The dissipative processes connected 
with the energy absorption are caused by the interaction between the 
magnetic field and the spin waves. The authors assume (like in Ref. 1) 
that the ferromagnetic dielectric is magnetized up to saturation at a 
given temperature, j.e., that it may be considered to be a single-domain 
sample. The gample is also considered to be sufficiently pure, 8° that 
impurity effects may be neglected. It is shown that the nonresonance 
absorption of magnetic field energy is connected with the forming of na 
two spin waves as 4 result of a Neollision” between 4 photon and a spin 
wave. Besides, 4n absorp gher perturbation-theo- 
retical approximations is hich a large 
number of spin waves Pp i n this 
case is one of the fifth order, 

theoretical approximation. The coe 


field energy [ = Q (5 y)7! ig now investigated, where Q denotes the 


amount of energy absorbed per gecond within the entire sample volume. 
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2m2 
One obtains |" « : TY - oA) 19,9), where 7 = pH/T and 
32n pM 9% 


Ya ha/t; the function I(y,)) is represented as an integral equation by 
(13) and (13'). These equations are integrated for the special cases of 
low frequencies () €1,%), resonance frequency (y = %), and high fre- 
quencies (1> Py; V>1>73 ZPVH1; PHY »1). The resulting asymptotic 
values of the integrals are used to determine approximate formulas 
for TP in the various special cases. The authors thank A. I. Akhiyezer 
and V. G. Bartyakhtar for discussions. There are 3 references: © soviet 
and 1 US. 


ASSOCIATION; Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR 
(Institute of Physics and Technology of the Academy of 
Sciences Ukrainskaya SSR 
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AUTHORS : Kaganov, M- To» Tsukernik, VM... 


TITLE: Theory of the Non-resonant Absorption of @ Variable 
- Magnetic Field by 4 Ferromagnetic Dielectric . 
PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, 1960, 
Tol. 39; Noe 2(8)s P- 518 


tn an earlier paper; the authors calculated the absorption aa 
ariable magnetic field polarized perpendicular to the 
The Hamiltonian used in that case took 
only i i ater, Tsukernik showed that 
in thias case onl neous magnetic 
alternating fiel magnetic moment 
comnut es with the i tem; the results of the earlier 
paper (Ref. , error is related to the fact that 
in the ca i ngition, the authors 
restricted themselves erturbation 
theory. A considerati roximation shows that the matrix 
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element vanishes to the corresponding accuracy- The non-resonant absorption 

of the homogeneous field is related to the relativistic interactions in ¢ - 
the syatenm (dipole-dipole interaction, anisotropy energys etc.). These 

problems will be considered in 4 later paper. Here; the authors give only 

a formula for the coefficient of absorption of 4 transverse magnetic 

field whose frequency jis considerably smaller than that of the spin wave 

in the case of a zero quasi-momentum. The absorption described by this 

formula is due to a decay of a photon into two spin waves with oppositely 

directed quasi-momenta- There is 1 Soviet reference. 
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PITLE: The spin phdhon width of lines of antiforromagnetic resonance 


SOURCE: Fizika tverdogo tela, Vv. 6, noe 3, 196k, 818-826 


TOPIC ‘fAGS: spin phonon interaction, magnetic resonance, magnetization precession, 


exchange interaction, antifdérromagnetism 


ABSTRACT: ‘The authors have examined the relaxation of the uniform precession of , 
magnetization in a uniaxial antbiferromagnetic as a consequence of interaction 
between spin waves and phonons (both acoustical and optical), They show that 


the relaxation processes of creating (or absorbing) an acoustical phonon by a 


spin wave, by virtue of the law of conservation of energy and momentum, may take 
piace only at. frequencies of 


, 


o> wot y3h,¢0 . 
tee - es 


where wo, is the frequency of antiferromagnetic resonance, h, is the field of 
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anisotropy, v the velocity of sound, and a the lattice constant. The interaction 
is an exchange process, The width of the line has been computed for any tempera- 
ture. At rather high frequencies of antiferromagnetic resonance, (4)o > W = ‘ 


where normally Wo pe 291022 sec~ldeg, the spin-phonon line width at low 
temperatures proves to be much greater than spin-spin line width, At frequencies 
-0f Ob, €W Ber » the spin-phonon width is small compared to spin-spin width, 


except for regions of very low temperatures (T <1073K). Orig. art. has: 39 


formulas. i 
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AUTHORS : Kaganov, M. I., and Tsukernix, V. fi. 


TITLE: Off-resonunce absorption of a variuble magnetic field by 
ferromagnetic dielectrics at-low temperatures 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, 
ve. 25, now 11, 1961, 1346-1351 


TEXT: The authors studied the absorption of an h.f£. magnetic field whose 
plane of circular polarization is peroendicular to the equilibrium 
Magnetic moment of the ferromagnetic. They consider absorption without 
resonance, which can only occur by the interaction of spin waves with 
one another and with phonons. ‘The calculations are made for temperatures 
considerably below the Curie point 9,. The absorption coefficient [ of 
the magnetic field is given as [ = ao Hse Mesh where Weep is the 

fo) 


probability of direct, and ' of inverse, transition. The absorption 


Hes 
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Off-resonance absorption of a... 


coefficient due to spin-spin interaction is evaluated for two limiting 
cuses: (1) High temperatures TD e€, (tut still TKO.) 
w \2 pay ae | ha ty 
Ayw | a, -y TT B << bp 
a 


ae * hw <2 (17) 
foe Aa (a) eat SED - 
X rs My (4 ai a eet 
eV 2 eehe (hoy 9, 


2 7 5 
where W = is the dipole-dipole interaction energy; A, A, ~10 _ 


a 
(2) Low temperatures (Tz)? 
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ae 

w \t uM, hol? -—S> 4. 

+) i oe e ? , in<e, 
¢ 

6 


(18) 


w \2 pay (TVs ee. 
‘o($PMOEPOR, pape es 
z aes ¥ 


6. 0. 
y+ Bk Feo 


= wh + Bre where Ho denotes the permanent magnetic field along the 


axis of ensiest marmetization, My the equilibrium magnetic moment, p the 


anisotropy constant, a the lattice constant, }t = gh, g the gyromefmetic 
ratio. ‘he results for spin-lattice interaction show that these 
contributions to the overall absorption coefficient are considerably 
smaller then the contribution due to spin-spin interaction. The 
considerations have been made for perfect ferromagnetics without 


Card aft. 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757210007-1" 


"APPROVED FOR RELEASE: 04/03/2001 JO REESS. Rvivladesabpannentmcmcanl 1 


9 31046/61/025/011/097/031 
Off-resovance absorption of a... B108/8B148 


impurities. I. ii. Lifshits is thanked tus diseussions. This paper was 
read at she Conference on ferromurnetism ard antiferromagmetism in 
Leningral, liay 5-11, 1941. There are 1 figure and 4 Soviet references. 


ANSOCIAT OY: Figiko-telthnichesxiy institut Akademii nauk UOSR 


(Physicotechnical Institute of the Academy of Sciences 
Uke.) 
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AUTHORS : Kaganov, M. I., and Tsukernik, V¥.—M 


TITLE: An absorption mechanism for a longitudinal magnetic field by 
a ferromagnetic dielectric 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, 
vo. 25, noo 11, 1961, 1352-1353 


TEXT: The ferro-dielectric absorptior. of the energy of a variable magnetic 
field polarized along the axis of easiest magnetization was studied in 
detail in a previous paper (Ref. 1: Gh. eksperim. i teor. fiz., 37, 823 
(1959)). The absorption of the field at wt,,<1, where 1,, is relaxation 


time, was calculated with the aid of the kinetic equations for the / 
distribution function of the spin waves. fhe calculations were made for ne 
temperatures T considerably below Cure point 9,- At high frequencies, 
absorption is chiefly determined by the disintegration of a photon into two 
spin waves with opposite momenta. This process was also considered in the 
above paper. It was pointed out, however, that a photon will only 
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2€ 

° 

disintegrate into two spin waves at frequencies w greater than ~~~ » where 

1 5 
Eo is the energy of a zero-momentum spin wave. The wide range —¢ @C-—* 
has not been considered as yet. Absorption in this range is the subjest of 
the present paper. In the lowest spin-wave approximation, the Hamiltonian 
for spin wave interaction with one another and with a longitudinal magnetic 


; : Is > ++ 5 (9 
field is H =Hyng tH, (1) where Hs nt Jey Preise 12" + complex conjugate (2) 


1 jut , ~iotys ot Pa t 
and By => ph (e +e ) 2 Ax (2'). h, denotes the amplitude of 


the variable field. The other notations may be found in Ref. 2 (Akhiyezera.I. 
et al., Uspekhi fiz, nauk, 71, 533 (1960)). In the approximaticn in 
question (second approximation in perturbation theory). strong exchange 
interaction does not contribute to absorption, It can be seen from the 

(1) and (2) that the transition matrix elements that are linear with respect 
to the variable field are nonvanishing only in second and higher perturba- 
tion-theoretical approximation. The corresponding lowest order processes 
are:(a) merging of a photon and @ spin wave, which fo:2 two spin waves and 
(bo) merging of two spin waves and one photon to form one spin wave. The 
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calculation of the appropriate absorption coefficients yy and ie is 
similar to that given in detail in Ref. 3 (Karanov M. I., Teukernik V. M., 
present number of this periodical, p. 1346). In this article, only the 
final results for the total absorption coefficient [= Ce + ry are given, 


with precision up to a numerical factor of the order of unity. At high 
temperatures (¢ aX TKO.) 


| gM, oa 


. "he j 
aa" (x) | Tho <. 


_ At low temperatures (T<e,) 
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Comparison of the results obtained with the absorption coefficient due to 
the disintegration of one photon into two spin waves (Ref. 1).shows that 
the processes: considered in this paper are only effective at ho <26, . 
[Abstracter's note: Complete translation.] This paper was read 

at the Conference on ferromagnetism and antiferromagnetism in Leningrad, 
May 5-11, 1961. There are 3 Soviet’ references. 
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of 
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TEXT; Susceptibility dispersion of an antiferromagnetic material is 
mainly due to rotation of the magnetic moments of. the sublattices in @ 
magnetic field. The imaginary part of X exhibits a resonance character 
in this case: resonance frequency coincides with the natural rotation 
frequencies of the system of moments. These frequencies have been 
computed for various equilibrium configurations by C. Kittel (Phys. Reve, | 
85, 329, 1952) end Ye. A. Turov (ZnETF, 34, 1009, 1958). In an earlier. 
a /  . |, paper (ZnETF , 24, 524, 1958), the authors of the present work have — 
we computed the h-f susceptibility of a uniaxial antiferromagnetic body 
without magnetic field. If the magnetic field ib strong enough, the 
equilibrium configuration of the sublattice moments may change » which’ 
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would result in a change of the dispersion oharacter. Starting from the 
Landau-Lifshits equations for the motion of the sublattice moments, ‘the 
h-f susceptibility tensor of an antiferromagnetio body is computed for 
various values of the constant magnetic field strength, that is, for 
various equilibrium configurations of the moments. The results permit 
to draw conclusions from h-f measurements as to the equilibrium structures 
and the transitions between them. The uniaxial antiferromagnetic body H 
4s assumed to haye two sublattices and to be positioned:in a homogeneous, | 
gonstant and in a weak and variable (frequenoy w) magnetic field. The j 
motion of the moments due to field action is described by 


am, / at = g (MH!) — (y/ Mi (M, IM,HAII, 4), 


vhere i, is the magnetization vector of the s-th sublattice, M the 
sublattice magnetization which is assumed to be poyerents g the . 
gyromagnetic ratio, 4’. the relaxation constant, He® the effective field 

i eo i 
acting upon-the s-th sublattice: ate) = - 3X/ait, where % stands fop the |; 
‘energy density of the antiferromagnetio body: ‘ 
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Here, % is’ the constant of exchange interaction “(a> 0), and tf represent 
the anisotropy constants which ere assumed to be positive; “n is the unit 
vector in the direction of the axis of the antiferromagne tic. pody. Using Cas & 
the notation stated hereinafter: H, = Aa+7 Y (2% - 7. +) M, 
= \ rx +7) EAT) ee ee were end 2 a 
= [A(2e - -AX+7%) 2/(2u4X +7), 1/2 M (Hy < 4H, Hy - Hy is the width of 
the hysteresis loop of the anviferronegns aie ae the following cases are 
subjected to investigation: 1) H< H, my is equal +o X By where’ _ 


h, x h, + in_, m= me in,» ‘RH stands eos the h-f magnetic field, and wm for - 


the vari adle part of the entire magnetic moment. With rd fed 


gt = (Mt +) @ 4y) Qa +e En — VIM, (5) 
Qf = 2 (gM? +y) +7), 
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tne following is obtained: | 


GH 

er, » & =. ‘ 

he = & So gh ere 4” + ”". iy (6) 
"1 


The width of the antiferromagnetic eae au a thus*given dy 


aglor +A io “ith H = 0 one has X, =X _ =X soe tA yy’ 2) H,< HSH. 
Here, X,. 7 0, and the folloving is obtained: : 
Wan (0) = eae (0) ae . P @) ; 


tar (0) = 22a —% +0), 


y= Qa hip) ysint 0 y (= PPI) Hel. _ (8) 


From this, the following is obtained for the behavior of the relaxation 
time T = ay in the vicinity of the point of second-kind phase transition 


ae He 
ver 
ong - 8 
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where 


ot = (2M? + y¥*) (4e a? cos? 8 — 2 (- +n) sin? 0), (10) 
{1 cos? 6 a. a 4.1) sin’ 0}. 
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wo, = 4e wa aa y). av ; = 


‘ Tr > ¢ i o < 2 2 

5 ) H A, 9 (H HI n) Here 7 th e tensor OL n-f susceptibility corns ‘ 

wi th ee of guscer 8) 4i pilit vy of he * uni at al an ti fer r cc aaa tic body . 
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a se ME » (41); 
— wt — Zloty 
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magnetic susceptibility of a ferrodielectric with one magnetic sublattice 
can be calculated keeping in mind that magnetization too can be expressed 
in terms of the spin wave distribution functions 
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ABSTRACT: A one-dimensional system of spins (s = 1/2) with a strongly 
anisotropic interaction of the immediate neighbors has been examined. 
The system is assumed to be in a homogeneous magnetic field directed 
along a given axis. Exact equations have been obtained for the thermo-= 
Vaynamic characteristics of the system. It has been shown that at T 
and an absolute value of the magnetic-field strength Ho, the magnetic 
susceptibility has a logarithmic or root nature, dependent, like H), 
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ABSTRACT: The author derives in the spin-wave approximation a formula for the tem 
erature part of the mechanical moment of a spin system and shows that in the region 
of temperatures where the dipole interaction plays an important role, its ratio to the. 
corresponding addition to the magnetic moment differs from the single-electron g 
or and depends on the temperature. ‘The approximation employed consists of ex- 
panding, with accuracy to quadratic terms, the energy density ip powers of a quantity 
witch is small near the ground state in comparison with the magnetization, followed 
by quantization and averaging with an equilibrium Gibbs distribjtion. The deduced 
afPference in the temperature dependence of the magnetic and mechanical moments of 
tha spin system is observable in principle with the aid of a gyromagnetic experiment 
A Ahich the moments are changed as a result of changes jin the temperature in the 
ence of an external field. ‘The author thanks M. I. Kaganov for useful discussions. 
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Swukershteyn, Gnie?, Third Chair of Internal. 
Diteases, M. N. Yegorova, Third Chair of 
Internal Diseases, State Ord of Lenin Inet 
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Gives. results of studying hypertonic cases, in 
three tables. From data obtained, it may be 
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fect on the general condition of the patient. . 
Changes in general or alimentary functions 
affect the content of ketone bodies. In most | 
eases under proper treatment, the cholesterol | 
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ae general condition and liver functions in- 
prove. Dir, State Ord of Lenin Inst for Ad- | 
vancement of Doctors: G. A. gnamenskiy. 
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Utilization of cottonseed busks for synthesis of glucose, \ 
tactic acid and glycerol. 1. P. Tsukesvanik, P. F. Sam 
ewonoy, L. P. Dunilevski and N.G. Siddrove. Ball. 

Asie centrale No. 21, 60-82(1935).—One 

4 heated for Ihr. at 29° with 11, of 75,5 
solved material is removed, 81. of HQ a 
is boiled (for 3 hrs.) and made neutral wi : 
Glucose {s obtained in 27 30% yleld from the coned. 
filtrate and may be fermented to yield lactic acid, of 
EtOH and glycerol. _-. B.C. A. 
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i minum chivride. Li. lation with seconda roa 
alli phatic alcohols. 1. I. Tauker yan and 2. N. eit). Condensation of PROT with MeCHOH te, | |-@@ 
ase J. Gen, Chem, (US. 5. Be Pret Sr 1037) 5 sulted chiefly ina mint. of o- and po Met CHCALOM and 
¥ . 30, 44IE~ The dittoalties of obtaining slkyl- mittle of EG CHIC HOH as a resutt of the immneration — | ~o@ 
s| als by catalytic condensation of phenols with sceoud - at the ale, ralival, which could be effected either by the -ee@ 
Zit} | ary ales. have been overcome by the use of excess AICL cleavage of HAO trem the ale. hy the actlun of AICL or ty 
and higher temps. By this method sbout tue alkyl- ithe Iometization of alkylated phenol ether. The cou- -00@ 
{ Shenols, contg. small amts. of dialkylp ethers, " densation of PLOH with pemary ales. was effected by the = [31 5@@ 
Shi {RiCaltOR (1D) sad aikyiphenal ethers (RCsH,OR (H)), | same method with 2 mols, of AICI, to 1 mol. of PRON and 1 
HEE are formed, The propee tion of TE in the reaction mixt. mal. of ale. Condensation of MnyCHOH with PROH in i 300 
incteasea With ihyieane in the AICL concn. and tentp. |, pets. ether at TON for 6 hes, gave AIS, p- HOC: ave 
The probable mechanivn of the conuderuathin fe: ROU + iDhine (UH), aa, OFS, (Me estes m9, 7d 25, ard alent . 
{Aich > HCL + AICLKOR); pon + AICL — et + i239 ew rae Aactrigg i ih dat, cotity ghiefy : see 
. —> Me, CHOLALC! Me, (IV). nivle and Mal Of in 7 
PROAICH; AICH(OR) + PROAICH HC} PLOR + AICL + pets. etber at 130° for 4 bre. gave 38% of a mint. = nae 
AICHOH.  PROR is then converted to IT either by alkyla- ef o-isod er, b. 218 17%, and 50% of o- and p-M - 4,)9e@ 
Tin: PHOR + ROE + AlCh ant AICLOH + HCt, iHiMey atari by “ bute The beryl pate at Py Y ) 
, oP _} . WA VY for h thbes. sesultes an O8%% af o- an p- HC - - 
we hy seatrangement: © PHOR Aicy Me PRON (cf. CliMey aud 20% Nice Ralf CHM es C Creml and Mey 3@@ 
smith, C. 4. 27, 6067). The alkylated ethers are then > CHOU heated at 1257 for 6 hes. gave ne 3,4-HOC HL: Pry) 
of the excess of SNMeCHMes, m. 1122, and 2% 3,4-MexC HOCH Me- ce 
=z 


i * converted to alkylphenots by the action 
1 AIC of higher temps- either by sapon.: m+ HCI Rich 


RCO + RCI (Hartmann end Gattermann, Ber. 23, ant " 
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‘CHMen, boas S°. | PROH and EriMeCHOH in ligroin 
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‘Peated at 1s 40° for 6 hes. gave 525% of EIMeCHC ‘ 
Jo-ismer, b. 22 32°, dteU VOUT, ni Tae a Reson 121) 40" for 6 hrs. gave 03% phenolic and 11% nenphenalie : 
‘Reisomer b. 245 7°, dis’0.oeat, 4! 1.518), and 13% Et. products. The phenolic fraction condeted of 0% Rt- 
feCHOCHLCHMeRt. In the process of dist. the GHOH, b. 237°, m. 76-8.5°, and 40% 0-KtCoHOH, 
popes Poti deta the sec-batylphenol,  Anisole and Wostioa ce aeaee was Doaplei cis ata Ktwe- 
‘ ¢ U igeste . ae . i etted tute . 
digested on a water bath fur 2 his. gave BS% MUL, ROH and Prot ave ra. o-PCHLOH, 
Pee rie a tee 
MeOCILCHMeHt, by 18 70°, dt¢ 0.0413, wtp 1.603, PreaLoee, b. ne oe tad ees 
M. . 1.5, 165% MeOH ACHMeE Os, Un HO-2", dif into PrCILOH. PROH and BuOH gave 71° phenolic 
OAR, 940 FAS, MLK 09.72, and 19% HOCH CHMeke. aml! 14% nonphenolic products. e fuCyiht meh. EHD AS 
PhOH and MePrCHOM allowed to staid at reom temp, US O.OTEI: polaemer, bb, B40 G0*, dt OTOH Na deriv, 
tur WE hea, and Chen heated at 40-30% ford hie, gave 47.5% mt. 25-05), PROTE arnd bere Mtb save Clty aint Mee 
Of phenols and FSG of nenphenolly fraction. Frans the MaCOUH0H, mi. ON PROM and io Amoll pra 
Ghar ae heart se aka o Nu? (He amylphenols, of which caly MaltCGILOH, m. 800%, 
eriv., tt. 40-89); the resi ou fractionation gave p- tified. 2s z “has, 
MePrCHCH.OH, bw 150 6° (Bz deriv., b. 23), and, |? Kee Dire soirelereerees: “Shak ieee 
o-tsomier, bee 140 5), 83 OMNI, whe 1,519 (Iz deriv., b. * 
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OCH Pr Me, bee 20? 40°, and (MePYCH): Co MOCHPrMe, 
tne 246 G0°, dfs 1.900, wif 1.4919, Anisnle and MePr- 
CHOU Ucated ae ghove afforded MeOCHCHPrMe, b. 
oad a, ayt O.UISH, Wf 1.490, and MeOCHCHPeMe)s, 
b. 5 60°, The conderation of PhOTE with MeoH 
coukt net be effected. PhO amd abe KtOH heated at 
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+ us 
as oat wif 1.9242, M. R. $7.05, consisting of b- and 
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ae ene Ce cnvdipes afuminum chloride. VI. meric terf-BuG.H.Cl;  p-isomer, 2-12", Lovee, al? icles 
fation of nated aromatic hydrocarbons by : 1.5125. PhCt (100 g.} and 44 &.- tert-AmOH with 25 g-. me ae ‘A 
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Nom, aif Ladd. PhCcl 706 


liminary expti. data on : a ; Lees 
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cis The condensation with primary alcs. (EtOH) (100 ¢.) and 44 g. iso-AmOH with ¥) g. AICh gave 15 g. 
oceeds mont difficultly (requiring @ large excess IM and 33% monoalkyl derivs.; p-tert-AmCH Ch, 224 - 
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call ( the presence of aluminum chloride. 1X. Condensation & -0@ 
é: * of 1,2-methylcyslohexanol, menthol and borneol with 
i benzene ang toluene. 1. P. Teukervanik and No G -o@ 
ain Sidovave, 7, Gen. Chews 17 "QT A IND Bere 26 
alt tan Einggttah, 14me2p (KIND, of CL A BS, ANE The fol 
1% j compas. were oprepd.: melhylcyelohexvibenzene, ee 
a” va UDG vied), ba L239, age OAR, WAP 1200, -.9@ 
Py : (meth yicvlohex yi Moluene isomiets (4% yield), Ie FA, 
i4 US AEN, AE ESOS: menthylbenzene Cilla CD) CASS ee 
ae yichh), by TALS, a) OU, AVE 1 8c07 pe aul er e2 
att menthyttolnene (ES ylell), Bee TREN, dye OEE, ht bee 
: TAINS; tornylbeazenc, Cully (305, yickdd, tne IRE KS, ‘+ @@ 
a 3" 09554, aif 1.6250; p- and m-bornyltaluence (840% wy ) 
: yield), by 131 3°, G99 0.0000, a E6278. In the prep. f 
af Plnenthene, bolas a, df" okt, all Ln, and i de 
toot meathy Peblobte, Cathet, tee FF NT oEES OP ADIOS, hh "| ,.@@ 
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Reciprocal action of 
1. P. sukervanik and 1. 
+ Asie centrale 22, 2)§-20(in German, 
scetylkelene and variou 
Keen investigated. 
proceeds oven in the celd in the absence 
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HO group with the formation of normal acctates. The 
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Aspirin is obtained in «ile of the theorctical yeld from ¢ 
saheylie acid. Gertrude Berend 
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lowly within | > 
hrs. on a boiling : 
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tem (UD SPSARY 9, 33-5(1039) ; cf. C. A. 3k, 
W.--The interaction of aliphatic ketones with PhOH 
in pao presence of excess AICL, (1.3 mots.) in the cutd for 
t days yichls dialkyl diphenolinet hanes, which oon 
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formed diestly ip 4%, ywld hy condensation of the te: 
- aetiou mat, on the wates bath for 
ninm of the cundensation reaction is 
procedure in the presence of fuming HCE studied by Digatn 


CS. Russ. Phys.-Chen. Soe. 23, 488, O24, 
cf. bee. at.). In this way were prepd. ssopropy phenol 
(from MoayCO snd PROH),b.200- 
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The alkylation of aromatic ¢ ompednds ty, by alcohols in 
the anree tcl of anhydrous wets ree ii. x Nam- 

rove an rR aie -Jd.Gen, S.8.R.) 
10, t1A1- 5¢940) Tents ales. react easily at room 
temp. with Colla, MePh, Colles PRON, me and poresals 
and McOPh to give 70-055 <b elds of tionally! detivs., 
in the presence of 0.5 equiv. eCl, per equiv. of ake. Hf 
the smixt. 4s heated, some p-tialky! compds. are also 
formed. With sccondary ales., a bit mist. of PeCh and 
ale, is required and the mist. muse be heated ta Ab)" to 
get 38-78% ylehts of o- and patcrivs. With primary ales., 
cave of rcactlon depends on stricture, bearched hain 
ales. reacting faster than normal ales H. M. Leicester 
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The condensation of aromatic compounds with acids. 
{. Condensation wits hydrocatboas, shenol aad phene- 
tole, £, Tsukervanik and I. Terentieva. J. Gen. € ae 
(U. 8 SOR) 910,71 103-7 (ise). — Ino BuCQalt (300g 
in 100 cc. PhMe was Ucated with small portions of MeL 
(total 78g.). After adding all the AICI, the reaction mist. 
was allowed to stand fue 12 brs. and then was heated in a 
water bath for 5-8 br. p-Methylisovalcrophenone, 
obtained in Re gicld, bre 223-3*, bus 137", 2 dis 0.08 S574, 
nY 1.0085, MRp 54-50; semicar' sicarbazooe, 

wxiné, U5*. Oxidation of the product with io ects ol 
POM. boc in a scaled tube for 10 brs, yielded p- eMeCeli.- 


Common €. 8 nd ws 


ndenastion of PrCOsH in PhMe iu the pres- 
nor of AICL under the sume conditions yielded p-methyt- 
ml prepeeneet (72.5%), b. 2us-Sw*, d3g U.wu00, al 
MRp 51.20; screicurbazone, m1. “y- 10". On 
teaeetdatiog of the product p-MeCsHCO was repd. 
Under the satne conditions KWPh condensed with iso- 
BuCOsH in the presence of Aces Ne 
phenone (82%), bis 135-7*, d\* 1.0408, 1.5333, MRp 
G1.01 (semicarbazone, m. 1i-2° ig pled m. 118-19°);. 
and p-hydroxyisovalerophenone (9%) m.95-0°. Phene- 
tole wi ‘OH yiel | pahasybulyrophenons (70%). 
b. 129°, 88 1.5390, MRp 5 i 
oxime, m1. 100-4" B ~ LBekgrengatpephenne,B m. “$12 
Lr halpr eur 9°; oxime, m. The 
coat a PhOH eith thiso BUCO in cae ted the 
same con it ee e yisepalers ophanones 
(total 63 Dis tng o-deriv. b. S00", dgg 2.0197, 
it 26, MEp 5% A. A. Podgorn 
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' thet. 
detive. of Dhenyleyeluhesylinethane (VIED) and t-methyt- eel wus a hgunt, by 19s see 
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yield was 4 OE TE Gait. of om 
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Alaylation of sromate Compounds aicehols in the 
pecsmeee ef anhydrous FeCl. 2. N. Nazatova aud ft. P. 
Tuberveatiy Gen, Cham, (U. 5. 8 BR.) 24, 77 wD 
Crosey(ttaglsh summary) Attempts to effect a conden- 
; sation between beazene and PRON of one bam and 
ij imary aka. (KIOH, Proit and BuOl) oa the other 
14 baad failed to give more than traces alkary! desivs. 
I Pe SHLOEL (20 g.), benzene (80 g.) and $2 g. FeCh beatel 
| in 70° for 4 hrs. gave 58% PhCH, b. 300-5", 1. 37. 
PhCHOH (20 g.), PROH (20 g.) and 15 g. FeCk mized, 
fet stand foe 24 hrs. and heated on steam bath for 2 hrs. 


gave 70 phe: . . u 
{ifhg.), 40 g. benzene and bat FeCh were mize! with 
cesulitig, lot stand (oe 24 hes, ane finally heated for 3-7 hrs. 
ow a steam bath to H0° tu yieht a9, crude ullythentene and 
Buty (2-chloropropy)bensene; the  peauet compas. had 
the following consts., resp-: bt e, mie 1.8110, a3° 
19000, and bre 200-5", aif 1.5147, df? 1.0349. This 


reaction conducted at coun temp, (0 days’ standing) gave 
the 3 products ia reveree satlo: = $3! ¢ 
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PbBe are formed, tl gives an action. 
Under similar conditions PrBr gives iso-PrCi, per, ir- 
G.HPr, and a littl PhPr; iso-BuBr gives PhBr, ée7t- 
uPh, iso-BuPh and « mixt. which probably contains 
HrCHBa, and Bu,C,H,. BuCt and AmCiI give erany no 
reaction with GHgand FeCl. EtOH and FeCh, give 

Cl. With FeCh, PrOH gives iso-Prl and a tittle | ce 
NuOH gives BuC! and some sec-BuCl. {so Berl. gives 
tert- Ba ae dllsobutylene. FeCh one et In iso. 
AmOH, and on standing very hygroscop! s sep 
which m. 48°, evolve HCI at 58°, and solldily at at 105° nie a 
green, nonhomogeneous mass. [s0-PrOH gives iso-PrCi; 


ter-HUOH gives Cilfa, sec-HuCl, aud sert-BuCt; tert- Cy nygay 
AmOH gives CHie, and tert-AmCl. 180-PrOPh is | er . 
ized by FeCl to PrC.H,OH ana much tarts formed. 

These reactions are interpreted in terms of formation of an 

lonized sarnples of the type (ROH.PeCi,)*Ci- which 

decomps. in various ways to give the products observed. 

aie with FeCl, is thus not a simple condensation, 

as with AIC, but involves rupture of © — and decp- 

seated! changes in structure. M. Leicester 
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14.” Condensation of alcohols with aromatic ¢ ade ig -— 2 .2RO FEE 
chi . XS. of 


he presence ef alaminum 

kylation of sromatic hydrocarbons by aleohols....1_.P.. 
Kyubervauils (Middle Asiatic State Univ.). J. Gen. 
Chem TH SSR) 1S, 135-SOMMA) (English summary). 
The cleavage of reaction prewtucts of alcs. with AICI was 
studied at temps. above 100%: contrary to Norris and 
Sturgis (CLA. 33, 62429), only low yields of alkyl! chlorides 
were obtained. ft was shown that addn. of 5-10°S FeCl, 
to AIC matkedly rains the viehl af RCLan cleavage of the 
AICLOR. TOLD O20 g.) was adktel over 3 hes. to 67 g. 
: AICh: vigorous evolution of HC) was observed and the 

H resulting solid was slawly heates! 10 155° with collection 

| of the stistiflate in a te Sila rer were et 

; tained 3° KeCh and 8 oy. EO. Simi tly, iso- Ht a 

i Kaye 25° ise-PrCh and PrOW gave 4% PrCl (at 115-MDR. ‘ Lab Oegrn: Gq 
vt 

t 

it 

‘ 

{ 


2°). HOH (2 g.) was sitnilarly added to 04 ¢. AICL, 

and 3.59, PeCh; the resulting mass, 100°, while heating Guemis Tey, Sveep La 
to 125° produced foaming and evolution of RtCl with the STAT 

reaction being complete at 18°; there was obtained TOC; 
EtCh. Use of 6) g. AICL and 7 g. FeCh, as above gave 
O85% EtCh Isn-PrOH (12 g-), Mg. AICL, and 3 g. FeCl, 
gave 72°, ixo-PeCl; 30 g. PrOwl, 60 g. AICL, and 7 x. 
VeCh gave 54°% PrCi, while 37 g. BuOH, 60 g. AICL, 
and 7g. FeCh gave [0°% BuCh. Iso-AmOH failed to yiek! 
iso-AmCl. AICh (36 g.) was slowly addeil to 20 ce. jane 
BuO in 0 cv. CS, with cooling, after which the mass was 
warmed on a water bath until the HC! evolution ceased 
and 2 layers formed; the top fayer on cooling gave a crop 
of colurless crystals of jso-BnQAICh, {22.5°7): use of petr, 
cther instead of CS; gave an analogous result with a due; 
yield of the products treatment of this with water guve iso. 


€ Wiv., ~19¥-/? 


cee eects ooeeeieee ee BROT, while atid. of 20. af the coniples (9 80 ce, bene <6 + eee ee 
METALLURGICAL zene ated 20ce, AcCl gave 0°, PhAc (the reaction was nin = 
pialade cacti ailin with effective enoting); shuilar reaction with H2Cl gave Fon ae 


Me, PCO 
Me; PCO, 
SWIGHS wee Vee wow waar 


+. M. Rosolanoft 
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b. 165-70%, with almost all benzene being recoverable; amt, of p-PrG HCl, b. 190-2°. Benzene and borneol at 
70° (10 hrs.) gave 255 bornylbenzene, be 145-8°. 
G, M, Kasolapot? 


. ape ae sete | 
of aromatic: compounds in the presence of the use of tolucne and iso-AmtHY as above gave Jf; i-ee 
acid. I. Condensation of alcobole with ero-- mixed amyltoluenes, principally p-AmCsHiMe, bra 204-6’. Rt. 
matic hydrocarbons and halides. [. P. Tsukervauik Toluene and isov-BuOll gave 56° mixed butyltoluencs, ; 1°@e 
(Middle Aaiatic State Univ.). J. Gen. Chéeil (U.S.S-R-J™ principally, p-tert-BuCdiMe, bes 193-6°. Toluene an! i ieee 
15, 399-709 (i045) (Kogiish summary).—It wasshown that iso-PrOH gave 90% p-cymene; toluene and RtOH gave a i 1G 
H.PO, may be used for alkylation af aromatic compds. hy very low yield of ethyltolucne, b. 157-60". Toluene aid ee 
alcs,, with yields up to 40-0U% being obtained in the ally! ale. gave 10% allyltoluenc, bre 183-6", and 40°, -ee 
best caws, Considerable — polysulatitution occurs, diallyltoluene, brn 302-7", Tolucae (78 ce.), 46 g. Buc, A 
p-lsomers predotainsting in disubstituted products, with and 110 cc, HsPO,, alter 13 hrs. at 00°, gave 13°, butyl- “1FOe@ 
occasional traces of the v-isomers. The iso alcs, usually toluene isomers, >. 185-05°, while terl- abe gave 37°, Liz@@ 
isomerize buco tertiiry radicals. The mixt. of aromatic ‘p-Me:CCsHiMe. PhBr (80 g.), 37 g. iso-BuOl{, and 100 ’ 
-enmapd. aad HPO, vas treated, with atirring, with the alc. cc, HsPO, gave, alter 8 hrs. at $26-30°, 30% BuC.HHr; <|5e@ 
which was added slowly, and the imizt, was heated and a higher temp. gave a bigher yield but also caused inuch *lsee@ 
stirred for 6-10 brs.; ot cooling, the org. Inyers were frac- tar formation; the use of PhCi gave 30% p-MeaCCG HCl, 4 < 
Cionated. Thus, 100 cc. benzene, 37 g.is0-HuOH and 110) §, 210-12, while PhCi and n-PrOH gave 90% mixed =| °@@ 
cc, HPO, (d. 5.45) gave, after {0 hrs. at 00%, 3g. Phi, propyiehlorubenzenes, b. 185-05°, with a cottalderable |c00 


. . i ° i m le 
Mbe., Las. OegasicChem, Middle Asiatic STATE Untiiv., ce 


mata 
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rem, CAem, aA: », S20- ayy ede 

aju7t, — PhOH, and PHOMe were condensed in the pres: 
ence of £.5 mols, 05% TPO. with fert-AmOH at 70 wv, 
with iso-PrOtH and jso-TuOtt at wi-too’, and with 
POU and BuOHE at 100 20? ta form 8H-O5T of the 


corresponding palkyt derivs. and soinetines & sinall amt. 
nf the ealerive.  Helow there tei s., 


Q 


reaction did get 


weour, During the condensation, primary grevps jones - 
ied to wecnucbiry, and scondary to tertiary. Iwdation 
PHOBIA from ane reaction mixt, Indicatey that th 
teaction goes through the formation of acid evtere of 1H,PO. 
wluelt are in turn the alkylating agents. With PLOMe 
beth Pr and isa-Pr ales. yielded p-isopropvlaniole, borne 
sey 14%, ofS OES, al! AO70,-and e-buprapylinivle, 
fey 18-2007, SS DAHO, fo LAK. Siuufarly, Pe and 
ta-Pr ales. and phenol yielded the corresponding p-ise-Pr 
derive, Dre aia-44%, df 1.0157, at? 1.5b02, and a-in-Pr 
dhasw., erystals, mi. 61". Other compds. prep, were p- 
pertdntylanivle, tine OT 4-157, dhs 0.0155, nie 1a, and 
p-tert-butylphenol, crystals, m1. 90° {fren iso Hino), and 
p-recebutylaniwole, te 108 -10°, AYS O.9110, a 1.50 


ifrom BuOH). H. M. Leicester 
Stocelrw., — (Fee =, 
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Activity of halogen in sgn compoutds in Priedel- 
Crafte syntheses. {. Con sation of ethyS eaters of 
aliphatic halogen-substituted acids with benzene. 1. P. 
Toukervanik and 1. V- Terent’eva. Doklady Akad. Nawk- 
S.SS.R. $0, 257-60(1945).—The position of Cl detet- 


Hp. 
ICh, after chee 
+ 


CIRCE th. DAS CB", Wh? Pa&kis, age bah), imecely ~ 
letting the mist. stand 14 days gave only 40 PHettie- 
- CH,CO HM and E¢Ph. Calls (SU ml.) Og. 10,C(CU) CH, 
and Bo g. AICH let stand 36 hrs. kept 12 hes. at 60-70", 
and boiled 3 bre. gave 2 g. EtPh, $ g. PR(CH) COL, 
in. 5E°, aml 4.5 g. 3.4-dihydro-1(2H7)-naphthalenone, bu 
Tae 4°. nas LfdS, Age 1.0608, G. M. Kosolapoll 
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ie. Narcotine - 


(tech., 300 g.) was aided to 3 1. 5% H heated tn 60° 

and the mixt. heated to gentle boiling and treated slowly 
MnO, over 1.8 hrs., with concurrent adda. ot / 

boiled & hrs., treate: 


with a satd. soln. of 25-00 g- KMnQ,, boikd 0.5 br., and 
treated with 5 g. charcoal Af 

1.6 days, 635% yap) acid, m. 144-8°, was obtained. 
This was purified by soln. of 60g. in 120 ce. 2% NHOH, 


1718-17 (1946). —The 
veratraldch 
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until soin., yi 
tee Parra a iH tec 8 
thon wi , : 
i a A nt aren asta ie Cale 
’ eveps-. gave 
i H taroae, m. 175°; repetition 


a gre taolated as the se 
the distn. at 170° and 10-12 mm. gave 4 6. 
and 0.2 g- 
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to 200- 
extd. with Call, and 
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gov /7)-28-8-7/'66 


SUtHOr?: Mel'kanovitskeya, tt, Gey _feukervaniky Te? 
Eps ies HKadical and Ionic Alkylation of the Aromatic Hucleus 


(Radikal 'noye i ionnoye alkilirovaniye aromaticheskogo 

veadlra ) VII. Butylation of Benzene, Naphtnelene, Shenol, At 
inigole (VII. Butilirovaniye penzola, naftalina, fenola i 
snizole) 


-aeTORICAL: ie obshchey khimii, 1958, Vol. 26, Nr 8, PP- 5032-2628 
USSR 


aH UTRACT: In connection with a previoug paper (Ref 1) this paper ete 
teapts to explain the peculiarity of the alkylation of dif- 
ferent compounds with n-butyl chloride in the presence of 
copper. As an example the free radicel butylation of enisol+ 
wug investigated. n-Butylphenyltriazene was used es tne 
gource of free putyl radicals. In contrast to the penzylation 
and the reaction with diphenylchloromethane the butylation 
with copper proceeds much more difficultly (ut 200-259 Ve 
In rencting n-butylchloride with benzene, naphthalene, phencl, 
and anigole the corresponding monobutyl and dibutyl aromatic 
cara 1/4 compounds resulted, and in the case of phenol a butyl ether 
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Sadieal and Tonic Alkylation of the Aromatic Nucleus. s0V/79-28-8-7/66 
YIt. Mutyletion of Benzene, Naphthalene, Phenol and, Anizole 


of the butylphenol also resulted. Side products could act 

be determined. In every case it was the secondary butyl Je- 
rivative which was produced. The proof of the structures ware 
carried out by perbrominating and oxidizing. It was found 
thet the alkylation product yield in the above reactions 

waq 38-67 9. Thermal butylation also yielded alkyl derivative: 
Under the experimental conditions used an isomerization 

of the primary butyl group to the secondary form always took 
place. The butyletion of phenol followe the mechanism or in- 
divect nuclear alkylation. Free butyl radicals produced b- 
the thermal decomposition of n-butylphenyltriazene cen ba 
used to alkylete the anisole nucleus. There are 4 tables 

end 25 references, 11 of which are Soviet. 


ASSOCIATION: Inetitut khimii Akedemii nauk UzSSR (Institute of Chemistry 
AS’ UzSSR) 


SUBMITT=D: July 12, 1957 
Card 2/3 
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the Aromatic Wucleus. 2300/7 9-20 -8-7, 9° 
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VII. Buylation of Benzene, Naphthalene, F 


Card 3/3 
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Lies 


Belinson, Z- Ya sov/79-28-8-8/66 


er A AE ORI aad 
Condensations of Benzotrichloride ith Benzene in the Presence 
of Aluminum Chloride (Kondensatsil penzotrikhloridea 7 


benzolom V prisutstvii khloristogo alyuminiya 


AUTTIORS : @sukervenik, i. Pes 


PIELS: 


PURTGDICAL: Zhurnal obshchey khimii, 19585 Vol. 26, Nr 8) PPs 9038-2042 (U53: 


condensations of penzotrichloride 


with benzene in order to produce the various substitutions 
of the chloride atom and to ascertain the conditions under 
which triphenylmethane and 9-phenylfluorene form. It was 
found that the amount ‘of AlCl present is 4 definite factor 
in this synthesis. Using 0,1 mole AlCl (to 1 mole penzotri- 
chloride), and independent of the température (15-90°) and 
tration, a yield of 10 % diphenyldichloro- 
d with a small side product of triphen;1- 
f AlCl triphenylchlorome thane 
jeld of 80-98 ide 
caused & hardening 


ABSTRACT: The authors investigated the 


the reagent concen 
methane was obtaine 
chloromethane o With 1 mole o 
was produced as the main product thay 
Further increases -in the amount of A1cl 


reaction and a decrease in the triphenylchloromethane yield. 
Card 1/2 Other factors in this synthesis were studied, among them 
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